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A B S T R A C T

Background. A randomized trial of a pedometer-based in-
tervention with weekly activity goals led to increased walking
among dialysis patients. However, the association of
participant-expressed motivations and barriers to participa-
tion and performance in such an intervention has not been
determined.
Methods. Thirty dialysis patients were randomized to a 12-
week pedometer-based intervention with weekly step goals.
Participants were asked about motivations and barriers to the
increasing activity via weekly semi-scripted telephone inter-
views. We examined the association of these motivations and

barriers with achieving weekly goals, reaching overall targets
and increasing steps through multivariable linear and logistic
regression analyses adjusted for age, sex, body mass index,
dialysis modality and baseline steps.
Results. The most common motivations were desire to main-
tain/improve functional ability (30%) and activity (30%). The
most common barriers were health-related (33%). Motivation
to maintain/improve functional ability was associated with
achieving weekly goals 17.9% more often [95% confidence in-
terval (CI) 1.7–34.2] and with a greater increase in steps (1524
steps; 95% CI 61–2989) than those lacking this motivation.
Experiencing a health-related barrier was not associated with
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the decreased achievement of weekly goals but was associated
with lower odds of reaching overall targets (odds ratio¼ 0.06;
95% CI 0.01–0.53) and a smaller increase in steps (�1640
steps, 95% CI �3244 to �36). No patients who reported
weather/environmental barriers or safety concerns reached
overall targets.
Conclusions. Participants who express a desire to maintain/im-
prove functional ability may be particularly suited for activity
interventions. Health-related setbacks should be met with re-
vised goals. Reporting environmental or safety concerns may
merit lowering overall targets.

Keywords: barriers, dialysis, exercise, motivations, physical
activity

A D D I T I O N A L C O N T E N T

An author video to accompany this article is available at:
https://academic.oup.com/ndt/pages/author_videos.

I N T R O D U C T I O N

Patients treated with dialysis report very low levels of physical
activity [1–3], and this sedentary behavior is associated with
functional impairment [4, 5] and higher mortality [6, 7].
Furthermore, most of the physical activity reported by dialysis
patients is of low intensity [8], with walking being the primary
form of physical activity [9]. Moderate or vigorous exercise
and physical activity interventions are known to improve
physical function and quality of life outcomes in dialysis
patients [7, 10–12]. However, only a small percentage of
patients have been willing and able to participate in such inter-
ventions [13], and it is possible that low-intensity activity is
sufficient to provide benefit in this patient population [14].

Dialysis patients have previously reported positive motiva-
tion to exercise or increase activity, including a desire to im-
prove energy, maintain independence, improve longevity and
qualify to be waitlisted for kidney transplantation [15].
However, in studies exploring barriers to exercise in the dialysis
population, patients have reported fatigue and shortness of
breath as substantial challenges [15, 16]. Given patients’ con-
cerns about fatigue, shortness of breath and cramping [17, 18],
a low-intensity intervention may be more feasible for dialysis
patients, particularly a home-based, flexible intervention rather
than a scheduled in-center rehabilitation program [19].
However, patients have not been questioned about motivators
or barriers to such a low-intensity intervention.

To examine the feasibility and tolerability of a low-intensity
walking program, we collected data on participant-expressed
motivators and barriers to walking during a randomized con-
trolled trial comparing pedometers and weekly step goals to
usual care among 60 patients treated with dialysis for 12 weeks
[Pedometers and Exercise in Dialysis (PED)]. The aim of this
study was to describe perceived barriers and motivators and to
examine the associations between participant-expressed moti-
vations and barriers and achievement of weekly step goals, the
achievement of overall step targets for the duration of the study
and change in step count during the 12-week intervention.

M A T E R I A L S A N D M E T H O D S

Inclusion and exclusion criteria

We enrolled 60 patients from three San Francisco dialysis
clinics into the PED study [20]. This analysis includes the 30
participants who were randomly assigned to the intervention.
Inclusion criteria for the PED study were age�18 years, receiv-
ing in-center hemodialysis (HD) or any form of peritoneal dial-
ysis (PD), being ambulatory by clinician assessment and having
telephone access. Patients using a cane or other assistive device
were eligible, but those using wheelchairs or scooters were ex-
cluded. Patients provided written informed consent to partici-
pate. The PED study adheres to the Declaration of Helsinki,
was approved by the University of California, San Francisco
(UCSF) Committee on Human Research and was registered at
ClinicalTrials.gov (NCT02623348).

Baseline testing and step count measurement

Participants were asked their race, ethnicity, age and sex. We
reviewed medical records for laboratory results, comorbidities,
medications and dialysis prescriptions. Step counts were mea-
sured using pedometers (Accusplit AE120, Livermore, CA,
USA) [21–24]. Patients were asked to wear the pedometer on
their belt or waistband continuously during waking hours for
1 week prior to baseline assessment and to record their daily
steps in a step diary and then re-set the pedometer each morn-
ing. Baseline step counts were relayed to study personnel in
person at a regular dialysis session or via telephone.

Randomization and intervention

Patients were randomly assigned to participate in a 12-week
intervention program or control group in a 1:1 ratio, stratified
by dialysis modality. Full details of recruitment and enrollment
have been previously described [20]. The intervention consisted
of providing pedometers in conjunction with semi-scripted
counseling sessions in which a member of the study team called
the participant at a scheduled time each week for 12 weeks.
Participants in the intervention were asked to wear their ped-
ometers and to record their step counts in a daily log for
12 weeks. During the weekly counseling session, participants
reported their steps and research personnel provided specific
goals for daily walking in the upcoming week and advised about
ways to incorporate more walking into participants’ daily rou-
tines (Supplementary data).

We recommended that participants increase their steps by
10% each week compared with the prior week. At the start of
the intervention, participants were given a graphical projection
of the expected trajectory of their average daily step counts over
the 12-week intervention if they were able to successfully in-
crease their steps by 10% each week. Their projected step count
at 12 weeks was considered their overall target, to a maximum
of 10 000 steps/day. If patients did not meet their weekly target,
then we did not set a higher target for the subsequent week. In
addition, for patients who had periods of reduced walking (e.g.
after hospitalizations or other events), we revised their goals
(i.e. increasing in 10% increments of their new ‘baseline’ daily
steps). Participants were given feedback about their revised pro-
jections going out to the end of the intervention if they were
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able to successfully increase steps by 10% each week from their
new baseline but were not formally given a new overall target.
We measured step counts over 1 week after 12 weeks to evaluate
the effect of the intervention.

Weekly counseling session

Participants in the intervention group were asked about any
personal motivations for increasing activity prior to randomiza-
tion and again at each weekly counseling session (‘Do you have
any personal goals that you want to accomplish by increasing
your activity level?’) through semi-scripted qualitative inter-
views (Supplementary data). Participants were also asked about
any barriers to increasing activity that they anticipated prior to
beginning the intervention and any barriers that they experi-
enced during the preceding week at each weekly counseling ses-
sion (‘Barriers, if any, in reaching your goal?’). Responses to
these telephone interview questions were documented by study
staff, with accompanying quotes using the participants’ own
words. Counseling sessions lasted �10–15 min. At the end of
each session, participants and study personnel discussed ways
in which patients might overcome expressed barriers (e.g. walk-
ing indoors if a patient reported rain as a barrier).

Statistical analysis

Patients’ baseline characteristics were summarized as me-
dian (25–75th percentile) for continuous variables or frequency
and percentage for categorical variables. For step counts, we cal-
culated the average daily steps over the week prior to each as-
sessment for each participant and reported the mean of those
average daily step counts.

At the end of the intervention, responses from counseling ses-
sions were coded into themes that were refined through serial re-
view. The analytic approach involved applying a thematic
framework [25] that allowed incorporating a priori considera-
tions as well as emerging themes from the data. We explored the
association of participant-expressed motivations and barriers
with the percentage of weeks in which step goals were achieved
using multivariable linear regression analysis and whether
participant-expressed motivations and barriers were associated
with odds of meeting overall target steps using multivariable lo-
gistic regression. We also explored the association of participant-
expressed motivations and barriers with a change in step count
from 0 to 12 weeks using multivariable linear regression analysis.
Multivariable analyses adjusted for age, sex, body mass index
(BMI), dialysis modality and average daily step count at baseline.
Finally, we performed post hoc univariable logistic regression
analyses to explore associations between baseline characteristics
(age, sex, race/ethnicity, BMI, dialysis vintage, dialysis modality,
education and smoking status) and particular motivations or bar-
riers. Two-sided P< 0.05 were considered statistically significant.
Statistical analyses were performed using Stata, version 14
(StataCorp, College Station, TX, USA).

R E S U L T S

Baseline characteristics, step counts and symptoms

The intervention group consisted of 24 HD and 6 PD
patients. The median age of participants was 60 years (53–66)

and 93% were men (Table 1). Forty-seven percent were black,
20% Asian and 13% white. Median BMI was 26.9 (25.3–32.9)
kg/m2. The most common comorbidity was hypertension
(93%). Thirty percent of participants used an assistive device
for walking. The mean of participants’ average daily step count
at baseline was 3924 (63422), which increased to 5863
(64019) at the end of the 12-week intervention period. Baseline
characteristics in the intervention group were similar to those
of the control group apart from the distribution of sex (37%
men in the control group).

Participation and dropout rates

Ninety percent of the patients in the intervention
completed the 12-week program, and 83% of all calls were
completed as planned. Participants achieved a median of
33% (25–67) of their weekly step goals (i.e. met their weekly
target during 4 of the 12 weeks of the intervention), and 37%
of participants were able to achieve their overall target at the
end of 12 weeks.

Motivations and barriers

Seventy-three percent of participants expressed at least one
motivation extrinsic to the step count goals provided by study
personnel. The most common motivations expressed were

Table 1. Patient characteristics at baseline for 30 participants

Characteristic Median (25–75th percentile) or %

Age, years 60 (53–66)
Sex, % male 93
Hispanic, % 17
Race, %

White 13
Black 47
Asian 20
Other 20

BMI, kg/m2 26.9 (25.3–32.9)
Comorbidities, %

HTN 93
DM 33
CAD 37
CHF 30
Stroke 7
Peripheral vascular disease 13
Arrhythmia 20

Dialysis modality, %
HD 80
PD 20

Dialysis vintage, years 3.7 (1.5–7.2)
Hemoglobin, g/dL 10.6 (9.6–11.7)
Serum albumin, g/dL 3.9 (3.6–4.1)
Std Kt/V 2.30 (2.07–2.44)
Education, %

High school or less 37
Vocational or some college 33
College degree 13
Professional or graduate degree 20

Currently smoking, % 10
Use of assistive device, % 30

Cane 20
Walker 10

HTN, hypertension; DM, diabetes mellitus; CAD, coronary artery disease; CHF, conges-
tive heart failure.
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desire to maintain or improve their functional ability (30%) and
desire to maintain or improve their activity level (30%), fol-
lowed by losing weight to qualify for kidney transplantation

(27%) and individual personal motivations [e.g. spending more
time with family, training a new dog (20%)] (Table 2).

Seventy-seven percent of participants reported at least one
barrier to activity. The most common barrier reported prior
to the intervention was lack of motivation (30%), followed by
initial difficulty using the pedometer (17%) and concerns about
safety while walking (7%). The most common barrier reported
to study personnel during the intervention was a health-related
barrier such as an illness or hospitalization (33%). Dialysis-
related barriers to walking were expressed by 27% of participants,
including 13% reporting post-dialysis fatigue, 13% inability
to remove adequate amounts of fluid during dialysis or both-
ersome swelling despite dialyzing per prescription, and 3%
intradialytic hypotension. Twenty-seven percent of partici-
pants also reported extra-dialytic symptoms that affected
their ability to walk at their best level, with the most common
being dyspnea with exertion, general body soreness and
fatigue. Finally, 13% of participants reported that their ability
to walk was adversely affected by the weather. Example
quotations illustrating these motivations and barriers are in-
cluded in Table 3.

Association of motivations with outcomes

Participants who were motivated to maintain or improve
functional ability achieved their weekly goals 17.9% more often
than participants who did not express this motivation [95%
confidence interval (CI) 1.7–34.2] after adjusting for age, sex,

Table 3. Example quotations of motivations and barriers reported by participants in the PED study

Motivations and barriers
Participant-expressed motivations and barriers
Maintain or improve functional ability ‘I just want to be able to do the things I used to do. Stand up straight and tall. Go on hikes with my family.

We used to hike all around Marin’.
‘I’ve got this walker, so I guess I should be using it to walk. If I do that enough, maybe I won’t have to use it

anymore’.
Maintain or improve activity level ‘I used to be a lot more active before dialysis. I want to get back to where I was before all this’.
Lose weight for kidney transplantation ‘I have this goal of losing one and a half kilos each month so I can get back on the list’.
Other personal motivation ‘I’m going to get a new service dog, and this’ll be a good time to train him’.
Lack of motivation ‘I just spent Monday and Tuesday pretty much in bed. Not sure why’.

‘I saw that goal, and I didn’t think I could reach it, so I didn’t think it was worth trying’.
Problems with utilizing pedometer initially ‘I wear sweatpants to dialysis, and I’ve got no belt loop. When you clip it on, it sags, and then it doesn’t

give you the right number’.
‘It didn’t seem like it was working so I didn’t put it on’.

Concern about safety while walking ‘I’ve been told I need to be more careful when I’m moving around’.
‘My wife tells me she’s afraid I might fall, so she doesn’t like me to go outside. I’ve had falls before’.

Health-related barrier ‘I had to go to the ER, with chest pain again. So that week was a bust’.
‘It’s time for my colonoscopy and I couldn’t really go anywhere for a while’.
‘I was getting cataract surgery, so I figured I’d wait’.

Reported symptoms that prevented
walking to best of ability

‘I have chest pain when I walk sometimes, and I have to stop. I don’t want to do more than my body can
do – I know my body’.

‘I just kept having coughing fits. It was hard to breathe, and I didn’t like that’.
‘I’m wearing a leg brace, but I’ve still got this knee pain’.

Reported barrier specific to dialysis ‘I’m just too tired after dialysis. It takes me about a day to recover’.
‘How I feel, it really depends on my blood pressure. If it gets too low – say, lower than 120 – I get

lightheaded. Things start to move, and I have to get steady’.
‘I’ve just got too much fluid on me’.

Weather or other environmental issues ‘There’s not a lot of places to walk around here, and some of the people, I don’t always feel comfortable
walking’.

‘It’s just been raining all week, and the pavement here is uneven. My wife is worried I might slip and fall.
I got this cane, but you know how it is’.

Table 2. Motivations and barriers expressed by dialysis patients in the
PED study

Participant-expressed motivations and barriers %

Maintain or improve functional ability 30
Maintain or improve activity level 30
Lose weight for kidney transplantation 27
Other personal motivation 20
Any motivation extrinsic to study 73
Number of motivations expressed (25–75th) 1 (0–2)
Lack of motivation 30
Problems with use of pedometer 17
Concern about safety while walking 7
Health-related barrier (e.g. hospitalization, ER visit, and illness) 33
Reported barrier specific to dialysis 27
Post-dialysis fatigue 13
Difficulty with ultrafiltration leading to increased swelling 13
Hypotension during dialysis 3
Reported symptoms that prevented walking to best of ability 27
Dyspnea with exertion 10
General body soreness 10
Foot or leg pain 7
Fatigue 10
Chest pain 7
Weather or other environmental barriers 13
Any barrier to activity intervention 77
Number of barriers expressed (25th–75th) 1 (0–2)
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BMI and baseline step count (Table 4). No other individual
motivation was associated with achieving weekly goals in multi-
variable analysis. There was no association between reporting
any participant-expressed motivation and odds of meeting
overall step targets.

Participants who were motivated to maintain or improve
functional ability were able to increase their steps during the in-
tervention period by 1524 more steps (95% CI 61–2989) than
participants who did not express this motivation.

Association of barriers with outcomes

No individual barrier was associated with achieving weekly
goals. Experiencing a health-related barrier was associated with
lower odds of achieving the overall step target [odds ratio (OR)
¼ 0.06; 95% CI 0.01–0.53] and was also associated with a
smaller increase in step counts (�1640; 95% CI�3244 to�36)
from 0 to 12 weeks. No patient who reported weather-related
barriers or who reported safety as a concern for walking was
able to reach their overall targets.

Post hoc association of baseline characteristics with
motivations and barriers

Older age (OR ¼ 0.51/10 years; 95% CI 0.33–0.79, P¼ 0.01)
was associated with lower odds of wanting to lose weight for
transplantation and higher BMI with higher odds of motivation
to lose weight (OR¼ 1.21/kg/m2; 95% CI 1.10–1.34, P< 0.01).

Older participants also had higher odds of having a
motivational barrier (OR ¼ 2.36/10 years; 95% CI 1.23–4.54,
P¼ 0.01), whereas higher education level was associated with
lower odds (OR ¼ 0.38 per additional level of education; 95%
CI 0.16–0.87, P¼ 0.02). Older age (OR¼ 1.81/10 years; 95% CI
1.13–2.90, P¼ 0.01) and higher BMI (OR ¼ 1.13/kg/m2; 95%
CI 1.02–1.25, P¼ 0.02) were both associated with higher odds
of having a dialysis-related barrier. Higher BMI was also

associated with higher odds of having a symptoms-related bar-
rier (OR¼ 1.25/kg/m2; 95% CI 1.10–1.41, P< 0.01).

Sex, race, dialysis modality and smoking status were not as-
sociated with any specific motivators or barriers to increasing
walking.

D I S C U S S I O N

The most common participant-expressed motivations for in-
creasing walking were desire to maintain or improve functional
ability and desire to maintain activity level. The most common
participant-expressed barrier prior to the intervention was lack
of motivation, and the most common barrier that arose during
the intervention was experiencing a health-related event. Older
participants were less likely to have the motivation to increase
walking and a higher likelihood of dialysis-related barriers.
More educated patients were less likely to have motivational
barriers. Higher BMI was associated with a higher likelihood of
motivation to lose weight for transplant but also associated with
a higher likelihood of dialysis- or symptoms-related barriers
to increasing walking. Almost all participants were able to
complete the 12-week intervention, and the majority of calls
were completed as scheduled. The median attainment of weekly
goals was 33% and 37% of participants were able to achieve
their overall targets. Desire to maintain or improve functional
ability was associated with metrics of success in the program.
However, the presence of safety concerns, environmental or
weather-related barriers or health-related barriers was associ-
ated with worse performance in the intervention.

Previous studies have examined motivators and barriers to
exercise in the dialysis population, including one study that
found that lack of motivation was associated with lower levels
of physical activity, including low-intensity activity such as
walking [16]. However, most of these have been single ques-
tionnaires asking about potential exercise participation rather

Table 4. Association of motivations or barriers with a percentage of weekly goals met, likelihood of achieving target steps and change in step counts from
0 to 12 weeks in 24 HD and 6 PD patients

Percentage of weekly goals
achieved (linear regression)

Likelihood of achieving target
steps (logistic regression)

Change in steps from 0 to 12 weeks
(linear regression)

Adjusteda (95% CI) P-value OR, adjusteda (95% CI) P-value Adjusteda (95% CI) P-value

Participant-expressed motivations and barriers
Maintain or improve functional ability 17.9% (1.7 to 34.2) 0.03 2.03 (0.51 to 8.05) 0.31 1524 (61 to 2989) 0.04
Maintain or improve activity level 12.3% (�2.7 to 27.3) 0.11 1.59 (0.39 to 6.48) 0.52 �631 (�2145 to 882) 0.41
Lose weight for kidney transplantation 1.8% (�16.8 to 20.3) 0.85 0.93 (0.21 to 4.04) 0.92 �661 (�2417 to 1096) 0.46
Other personal motivation �3.7% (�20.0 to 12.6) 0.65 0.81 (0.18 to 3.48) 0.77 1174 (�318 to 2667) 0.12
Lack of motivation �8.9% (�24.7 to 6.9) 0.26 0.73 (0.16 to 3.25) 0.68 �793 (�2347 to 762) 0.31
Problems with utilizing pedometer initially �8.4% (�26.1 to 9.2) 0.34 3.88 (0.72 to 20.98) 0.12 605 (�970 to 2181) 0.45
Concern about safety while walking 7.2% (�26.5 to 27.9) 0.96 0 b �933 (�2441 to 574) 0.22
Health related barrier (e.g. hospitalization,
ER visit, illness)

�11.8% (�26.4 to 2.7) 0.11 0.06 (0.01 to 0.53) 0.01 �1375 (�2705 to �44) 0.04

Reported symptoms that prevented
walking to best of ability
(per symptom reported)

�3.9% (�10.6 to 2.8) 0.25 0.70 (0.35 to 1.43) 0.33 �322 (�917 to 272) 0.28

Reported barrier specific to
dialysis (per issue reported)

3.1% (�11.4 to 17.5) 0.67 0.83 (0.21 to 3.31) 0.80 86 (�1262 to 1434) 0.90

Weather or other environmental issue �15.6% (�34.3 to 3.2) 0.1 0 b �1640 (�3244 to �36) 0.05

aAdjusted for age, sex, BMI, modality and baseline average step count.
bInsufficient heterogeneity for analysis.

Motivations and barriers in the PED study 1409



than ongoing evaluations tied to an intervention [15, 16, 19,
26]. Our examination of participant-expressed motivations and
barriers experienced during a walking-based intervention is
novel, and participants were given the opportunity to report
motivators and barriers they experienced in ‘real time’. It is
interesting, therefore, that participants in our intervention
expressed similar motivations and barriers as those reported
in other studies in which dialysis patients were asked about the-
oretical barriers to exercise [15, 16].

Although we do not wish to diminish the importance of
addressing barriers to exercise and activity, learning and culti-
vating motivators of exercise appears to also be important to be-
havior change. Motivation is known to be a strong facilitator of
self-directed exercise [19, 26–28], and qualitative research from
patients with chronic kidney disease suggests that for interven-
tions to be successful, interactions with patients should focus on
patient autonomy and self-efficacy [28]. In our study, partici-
pants who reported a desire to maintain or improve functional
ability had the better achievement of weekly goals and greater
increases in step counts than participants who did not express
this motivation, although this motivation did not translate to a
higher likelihood of meeting overall step targets. Nevertheless,
increasing steps may have still been beneficial for these
participants even without meeting the overall target, given that
there is no clear minimum clinically important difference for
step counts for dialysis patients and lower levels of activity are
associated with higher mortality even below recommended
levels [29].

Learning patient-expressed motivations and barriers may be
especially important for clinicians seeking to improve activity
in their dialysis patients, and patients who receive on-going ac-
tivity counseling may respond particularly well when engaged
with a focus on self-efficacy. However, though patients in the
intervention group increased their steps at 12 weeks relative
to controls, this increase was not sustained after the active
intervention [20]. Actively addressing motivators and barriers
to activity may help during the maintenance phase of a poten-
tial future activity intervention as well as during the initial
titration.

Although the lack of motivation was the most common
participant-expressed barrier prior to our intervention, it was
not associated with meeting weekly goals or overall targets after
adjusting for other factors potentially associated with physical
activity. It is possible that study personnel were able to success-
fully motivate participants to complete their goals through the
counseling sessions, overcoming the barrier of lack of intrinsic
motivation. Although we did not formally assess what feedback
was most encouraging to participants, participants appeared to
be more encouraged by the acknowledgment of improvement
from their baseline rather than how close they were to their
overall targets. Future studies should focus on establishing the
optimal content and method of delivery of feedback and en-
couragement. For example, older participants or those with
higher BMI may require alternate motivational strategies. It is
also possible that patients were motivated in part by having ac-
cess to a pedometer and seeing their step counts [23] or by be-
ing given the opportunity to participate in an intervention.

However, some patients reported a lack of motivation even after
gaining access to their pedometers. Other barriers expressed
prior to the intervention, such as concerns about the safety of
walking and about the ability to use the device, were not associ-
ated with achieving weekly goals and therefore should not be
considered insurmountable obstacles to increasing walking.

Not surprisingly, safety concerns did limit achievement of
overall targets set at the beginning of the intervention, as did en-
vironmental or weather-related barriers experienced during the
intervention. Health-related barriers were also associated with
lower odds of meeting the overall target. Dialysis patients are at
significantly higher risk for hospitalization than the general
population [30], and dialysis patients with impaired functional
status are at even higher risk [6], which presents a difficult
problem for any activity intervention in this population.
Health-related barriers were associated with a smaller increase
in steps from 0 to 12 weeks. However, despite these obstacles,
the overall retention of participants in the intervention was
above average for studies of this kind. Furthermore, there was
no association of the presence of a health-related barrier with
lower likelihood of achieving weekly goals, which may imply
‘resetting’ weekly goals for participants with health-related set-
backs is an effective strategy to provide continued encourage-
ment in a nontrial setting and a step in the right direction
toward implementing this type of program more widely.
However, the low rate of meeting overall goals in the setting of
these barriers (and particularly the effect of medical issues on
increase in steps), might argue for a longer, slower approach to
increasing walking in patients with these types of barriers.

Our study has several limitations that should be acknowl-
edged. Formal qualitative analysis involving audio recording of
interviews and verbatim transcription may have provided more
granularity into specific motivations and barriers as well as
greater insight into individual experiences, which may have
allowed better assessment of which aspects of counseling ses-
sions participants were most responsive to. Themes were not
developed by two independent reviewers and so we are unable
to include an assessment of inter-rater reliability. Weekly
counseling sessions lasted �10–15 min per session. Developing
relationships with patients to properly motivate them and
maintaining this frequency of contact would be labor-intensive
on a larger scale. We acknowledge that relatively few women
participated in our intervention. However, any difference in dis-
tribution of sex was the result of chance due to randomization
and so does not necessarily reflect on the propensity of men ver-
sus women to participate in such interventions. Study partici-
pants were all selected from dialysis facilities in Northern
California, which may limit generalizability of motivators and
barriers to physical activity to the broader dialysis population,
particularly for environmental or weather-related barriers.

For clinicians interested in increasing physical activity
among their dialysis patients, a low-intensity intervention such
as pedometer-guided walking may be more effective if per-
formed after eliciting participants’ individual motivations and
barriers, and this aspect should be considered a key part of any
activity intervention. Patients who express a desire to maintain
or improve functional ability may be particularly motivated to
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engage with such an intervention. Barriers such as lack of moti-
vation to improve activity, initial difficulty with using the device
and concerns about safety while walking can all be addressed
and should not be seen as absolute contraindications to increas-
ing walking. Health-related setbacks should be met with revi-
sion of activity targets and not with automatic cessation of
efforts to increase activity.
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